The inflammatory aspect of the microcirculation in hypertension: oxidative stress, leukocytes/endothelial interaction, apoptosis.
Evidence is increasing in hypertensive models for an inflammatory reaction in the microcirculation with abnormal leukocyte counts and adhesion to the endothelium, enhanced arteriolar tone, and microvascular and tissue apoptosis. The spontaneous form of hypertension (SHR) is accompanied by a glucocorticoid-dependent increase in circulating leukocyte count with elevated levels of activation and at the same time depressed leukocyte-endothelial interaction and endothelial P-selectin function. The SHR exhibits immune suppression with lymphocyte apoptosis in the thymus. Generation of reactive oxygen species (ROS) in and around microvascular endothelial cells may regulate signal transduction pathways responsible for controlling gene expression and protein modification and thereby cause an elevation of vascular tone and, in excess, may form an injury mechanism for cells and tissue. A series of enzyme systems such as xanthine oxidase, reduced nicotinamide adenine dinucleotide phosphate/reduced nicotinamide adenine dinucleotide oxidase, and cytochrome P450 monooxygenases in conjunction with suppression of ROS scavengers seem to be involved in the oxidative stress responses in hypertension. The increase in ROS generation contributes to vascular remodeling, apoptosis, and proliferation of vascular smooth muscle, whereas gaseous monoxides such as nitric oxide and carbon monoxide have the ability to modulate elevated vascular tone and proliferative cell responses. Such biological actions of gases not only regulate activation of soluble guanylate cyclase but could also be attributable to inhibition of cytochrome P450 monooxygenases. We examine here the molecular basis of signal transduction by ROS, NO, and CO and functional alterations in their sensor molecules. An inflammatory reaction may underlie the pathogenesis of hypertension and its associated lesion formation and organ dysfunction.